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(57) ABSTRACT

A movable seat for a motor vehicle includes a base fixedly
attached to a frame of the motor vehicle, a seat frame having
a top side and a bottom side, and a seat cushion fixedly
attached to the top side of the seat frame. A U-shaped hinge
connects the seat frame to the base, a first end of the first
U-shaped hinge being rotatably attached to the base and
rotating about a first lateral axis, and a second end of the
U-shaped hinge being rotatably attached to the seat frame
and rotating about a second lateral axis. A wire that connects
a first electrical appliance 1n the seat cushion to a second
clectrical appliance 1s included that 1s attached to the
U-shaped hinge from the first end to the second end.

13 Claims, 6 Drawing Sheets
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1
TWO-AXIS SEAT HINGE

BACKGROUND

The embodiments discussed are directed to a movable
seat arrangement for a motor vehicle such as a side-by-side,
ofl-road, multi-utility vehicle (“MUV™).

MUYV’s are smaller than typical motor vehicles, such as
automobiles, and as such, have premium on space. MUV ’s
are also constructed more like all-terrain vehicles (ATV) 1n
that they have simpler components on frame constructions.
In particular, the seats of the typical MUV may cover up
either a storage space or, alternatively, mechanical systems
that, from time-to-time, require maintenance.

Additionally, due to the larger size of MUV’s, additional
regulations are applicable such as vehicle regulations related
to occupant detection. In order to comply with regulations,
in may be necessary to place sensors 1n the seats of a MUYV,
and 1n turn, there 1s a need to protect the wiring related to
such a sensor or other electrical appliance placed 1n a seat
when the seat 1s removed during access to the area beneath
the seat for maintenance or removal of an object from
storage.

APPLICATION SUMMARY

The features and advantages described 1n the specification
are not all inclusive and, in particular, many additional
features and advantages will be apparent to one of ordinary
skill in the art 1n view of the drawings, specification, and
claims. Moreover, 1t should be noted that the language used
in the specification has been principally selected for read-
ability and instructional purposes, and may not have been
selected to delineate or circumscribe the mventive subject
matter.

According to one aspect, a movable seat for a motor
vehicle includes a base fixedly attached to a frame of the
motor vehicle, a seat frame having a top side and a bottom
side, and a seat cushion fixedly attached to the top side of the
seat frame. A first U-shaped hinge connects the seat frame to
the base, a first end of the first U-shaped hinge being
rotatably attached to the base and rotating about a first lateral
axis, and a second end of the first U-shaped hinge being
rotatably attached to the seat frame and rotating about a
second lateral axis. A wire that connects a first electrical
appliance 1n the seat cushion to a second electrical appliance
1s 1ncluded that 1s attached to the first U-shaped hinge from
the first end to the second end.

According to another aspect, a movable seat for a motor
vehicle includes a base fixedly attached to a frame of the
motor vehicle, a seat frame having a top side and a bottom
side, and a seat cushion fixedly attached to the top side of the
seat frame. A first U-shaped hinge connects the seat frame to
the base, a first end of the first U-shaped hinge being
rotatably attached to the base and rotating about a first lateral
axis. A second end of the first U-shaped hinge 1s rotatably
attached to the seat frame and rotating about a second lateral
axis. A second U-shaped hinge connects the seat frame to the
base, a first end of the second U-shaped hinge being rotat-
ably attached to the base and rotating about the first lateral
axis. A second end of the second U-shaped hinge 1s rotatably
attached to the seat frame and rotating about the second
lateral axis. A first bracket 1s attached to the seat frame, the
second end of the first U-shaped hinge being connected to
the bracket by a free rotation bolt along the second lateral
axis, thereby creating a rotatable connection between the
first U-shaped hinge and the seat frame along the second
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lateral axis. A second bracket 1s attached to the seat frame,
the second end of the second U-shaped hinge being con-
nected to the bracket by a free rotation bolt along the second
lateral axis, thereby creating a rotatable connection between
the second U-shaped hinge and the seat frame along the
second lateral axis. A wire connects a {irst electrical appli-

ance 1n the seat cushion to a second electrical appliance, the
wire attached to the first U-shaped hinge from the first end
to the second end.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s perspective view of a vehicle.

FIG. 2 15 a side perspective view of a movable seat for the
vehicle illustrated in FIG. 1.

FIG. 3 1s a left, rear, and upwardly perspective view of a
movable seat for the vehicle illustrated 1n FIG. 1.

FIG. 4 1s a bottom view of a movable seat for the vehicle
illustrated i FIG. 1.

FIG. 5 1s a right, rear, and upwardly perspective view of
a movable seat for the vehicle illustrated 1n FIG. 1.

FIG. 6 1s a side perspective view ol a movable seat for the
vehicle 1llustrated 1n FIG. 1.

The figures depict various embodiments of the embodi-
ments for purposes of illustration only. One skilled 1n the art
will readily recognize from the following discussion that
alternative embodiments of the structures and methods 1llus-
trated herein may be employed without departing from the
principles of the embodiments described herein.

DETAILED DESCRIPTION

FIG. 1 shows an embodiment of a vehicle 10 that 1s a
motorized multi-utility vehicle (“MUV”). The vehicle 10
includes four wheels 12, a motor 14, a body 16, a frame 18,
a driver’s seat 20, a passenger seat 22, a steering wheel 24,
a cargo area 26, and a roll cage 28.

FIGS. 2-6 illustrate an embodiment of a movable seat 30
for use 1n the vehicle 10. The movable seat 30 may be either
the passenger seat 22 or driver’s seat 20 as illustrated i FIG.
1. The movable seat 30 may also be a bench seat 1n which
driver’s seat 20 and passenger seat 22 are integrally formed.
The movable seat 30 includes a base 32 that 1s attached to
the frame 18 of the vehicle 10. The movable seat 30 also
includes a seat frame 34 and a seat cushion 36. The seat
cushion 36 1s fixedly attached to the top side 38 of the seat
frame 34, and the bottom side 40 of the seat frame rests on
top 42 of the base 32. Together, the base 32, seat frame 34,
and seat cushion 36 forms a compartment 44 that may either
be used for storage, or the compartment 44 may house
mechanicals for the MUYV. In etther situation, the need may
arise to gain entry to the compartment 44 by moving the seat
frame 34 and seat cushion 36, collectively referred to herein
as the seat top 46.

In order to facilitate moving the seat top 46, there 1s
provided a hinge 48 that 1s attached to the seat frame 34 and
the base 32. The hinge 48 1s designed to allow the seat top
46 to be lifted up off the base 32, and then rotated about a
first lateral axis a, relative to the front 50 of the vehicle 10,
illustrated in FIG. 1, such that the seat top 46 1s moved from
a horizontal position on top of the base 32, as illustrated 1n
FIG. 2, to a vertical position 1n the foot well 52 1n front of
the base 32, as illustrated in FIG. 6.

In the embodiment 1llustrated in FIGS. 2-6, the hinge 48
has two U-shaped components 54,54 and a hinge bar 56 that
extends between first ends 38,58' each the two U-shaped
components 54,54'. The hinge bar 56 1s connected to an
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inner side 60 of the base 32 of the movable seat 30 by, as
shown 1n FIG. 2, two bushings 62. The bushings 62 may be
welded or bolted to the inner side 60 of the top 42 of the base
32, and the bushings 62 are laterally spaced from each other
and aligned along the first lateral axis a,. The hinge bar 56
1s threaded through the two bushings 62. The bushings 62
allow for smooth rotation of the hinge bar 36 around the {first
lateral axis a, 1nside the bushings 62. Any type of bushing 62
known to one skilled 1n the art may be used to ensure smooth
rotation. The bushings 62, for instance, may include ball
bearings to enable smooth rotation of the hinge bar 56 inside
the bushings 62.

The U-shaped components 54,54' are oriented such that
when the seat top 46 1s 1n the vehicle position, when the seat
top 46 1s resting horizontally atop the seat base 32 as
illustrated 1n FIG. 2, the first ends 58,58' and second ends
64,64' of the U-shaped components 54,54' are above the
rounded center portion 66,66' of the U-shaped components
54,54’

The second ends 64,64' of the U-shaped components
54,54 are rotatably connected to brackets 68 attached to the
bottom side 40 of the seat frame 32. The brackets 68 are
aligned along a second lateral axis a, rearward of the first
lateral axis a,, as illustrated in FIG. 4. In the embodiment
illustrated 1n FIGS. 2-6, a bolt 1s threaded through 1n the
brackets 68 and holes 1n the second ends 64.,64' of the
U-shaped component 54,54" along the second lateral axis a,.
The brackets 68 allow rotation of the U-shaped components
54,54' about the second lateral axis a,. While one possible
embodiment 1s illustrated in the Figures, any other connec-
tion known to those skilled 1n the art that permits rotation of
the hinge 48 connection about the second lateral axis a, may
be used.

In order to access the compartment 44, the front edge 70
ol the seat top 46 1s lifted up. The seat top 46 then translates
forward until 1t 1s over the foot well area 52, which 1s
forward of the movable seat 30 1n a longitudinal direction.
The only connection between the seat frame 34 and the base
32 i1s the connection at the second ends 64,64' of the
U-shaped components 54,54'. Therefore, the front edge 70 of
the seat top 46 1s freely lifted. The seat top 46 then freely
rotates about the first lateral axis a, as the hinge bar 56
rotates within the bushings 62, allowing the U-shaped com-
ponents 54,54' to rotate about the first lateral axis a,.

As the seat top 46 1s moved forward, the seat top 46
rotates around the second lateral axis a, until the leading
edge 70 of the seat top 46 1s pointing downward. The seat
top 46 1s lowered until 1t reaches a stop 1n the foot well 52.
The U-shaped components 54,54 surround the top 42 of the
inner side 60 of the base 32 1n the final lower position as
shown 1n FIG. 6.

As vehicles 10, such as MUV’s as 1llustrated in FIG. 1,
become more complex, regulations have been promulgated
requiring sensors 74 be placed 1n the seat cushions 36, such
as those to detect occupants or the weight of occupants.
These sensors may be connected to a CPU chip 76 located
at some location 1n the vehicle 10, the location being a
matter of design choice. The sensors 74 may be connected
to the CPU 76 by wire 72 running from the seat cushion 36
to the CPU 76. In order to protect the wire 72 during
movement of the seat top 46, the wire 72 1s attached to one
U-shaped component 54'. The wire 72 1s free to rotate with
the U-shaped component 54' as the seat top 46 1s rotated
about the first lateral axis a,, and the U-shaped hinge 54'
protects the wire 72 from damage 1n the compartment 44.

The U-shaped components 54,54' are preferably con-
structed of stainless steel, but may also be constructed of
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aluminum, magnesium, plastic, or any other suitable mate-
rial known to one skilled in the art.

Reference in the specification to “one embodiment™ or to
“an embodiment” means that a particular feature, structure,
or characteristic described in connection with the embodi-
ments 1s icluded 1n at least one embodiment. The appear-
ances ol the phrase “in one embodiment” or “an embodi-
ment” 1 various places in the specification are not
necessarily all referring to the same embodiment.

The language used 1n the specification has been princi-
pally selected for readability and instructional purposes, and
may not have been selected to delineate or circumscribe the
inventive subject matter. Accordingly, the disclosure of the
embodiments 1s intended to be 1llustrative, but not limiting,
of the scope of the embodiments, which 1s set forth 1n the
claims.

While particular embodiments and applications have been
illustrated and described herein, 1t 1s to be understood that
the embodiments are not limited to the precise construction
and components disclosed herein and that various modifi-
cations, changes, and variations may be made 1n the arrange-
ment, operation, and details of the methods and apparatuses
of the embodiments without departing from the spirit and
scope of the embodiments as defined in the appended claims.

What 1s claimed 1s:

1. A movable seat for a motor vehicle, comprising;

a base fixedly attached to a frame of the motor vehicle;

a seat frame having a top side and a bottom side;

a seat cushion fixedly attached to the top side of the seat
frame:

a first U-shaped hinge connecting the seat frame to the
base, a first end of the first U-shaped hinge being
rotatably attached to the base and rotating about a first
lateral axis, a second end of the first U-shaped hinge
being rotatably attached to the seat frame and rotating
about a second lateral axis; and

a wire connecting a first electrical appliance 1n the seat
cushion to a second electrical appliance, the wire
attached to the first U-shaped hinge from the first end
to the second end.

2. The movable seat of claim 1 further comprising;:

a bracket attached to the seat frame, the second end of the
first U-shaped hinge being connected to the bracket by
a free rotation bolt along the second lateral axis,
thereby creating a rotatable connection between the
first U-shaped hinge and the seat frame along the
second lateral axis.

3. The movable seat of claim 1 further comprising:

a second U-shaped hinge connecting the seat frame to the
base, a first end of the second U-shaped hinge being
rotatably attached to the base and rotating about the
first lateral axis, a second end of the second U-shaped
hinge being rotatably attached to the seat frame and
rotating about the second lateral axis.

4. The movable seat of claim 3 further comprising;:

a seat hinge bar connected to and extending between the
first end of first U-shaped hinge and the first end of the
second U-shaped hinge along the first lateral axis;

a bushing attached to the seat frame for holding seat hinge
bar, thereby creating a rotatable connection between the
seat hinge bar and the base along the first lateral axis.

5. The movable seat of claim 4 further comprising:

a second bushing attached to the seat frame for holding
seat hinge bar, thereby creating a rotatable connection
between the seat hinge bar and the base along the first
lateral axis.
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6. The movable seat of claim 3 further comprising:

a second bracket attached to the seat frame, the second
end of the second U-shaped hinge being connected to
the bracket by a free rotation bolt along the second
lateral axis, thereby creating a rotatable connection
between the second U-shaped hinge and the seat frame
along the second lateral axis.

7. The movable seat of claim 1 wherein the first electrical

appliance 1s a seat sensor indicating a presence of an
occupant in the movable seat.

8. The movable seat of claim 7 wherein the second

clectrical appliance 1s a computer processing unit.

9. A movable seat for a motor vehicle, comprising;:

a base fixedly attached to a frame of the motor vehicle;

a seat frame having a top side and a bottom side;

a seat cushion fixedly attached to the top side of the seat
frame;

a first U-shaped hinge connecting the seat frame to the
base, a first end of the first U-shaped hinge being
rotatably attached to the base and rotating about a first
lateral axis, a second end of the first U-shaped hinge
being rotatably attached to the seat frame and rotating
about a second lateral axis;

a second U-shaped hinge connecting the seat frame to the
base, a first end of the second U-shaped hinge being
rotatably attached to the base and rotating about the
first lateral axis, a second end of the second U-shaped
hinge being rotatably attached to the seat frame and
rotating about the second lateral axis;

a first bracket attached to the seat frame, the second end
of the first U-shaped hinge being connected to the
bracket by a free rotation bolt along the second lateral
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axis, thereby creating a rotatable connection between
the first U-shaped hinge and the seat frame along the
second lateral axis;

a second bracket attached to the seat frame, the second
end of the second U-shaped hinge being connected to
the bracket by a free rotation bolt along the second
lateral axis, thereby creating a rotatable connection
between the second U-shaped hinge and the seat frame
along the second lateral axis; and

a wire connecting a first electrical appliance 1n the seat
cushion to a second electrical appliance, the wire
attached to the first U-shaped hinge from the first end
to the second end.

10. The movable seat of claim 9 further comprising:

a seat hinge bar connected to and extending between the
first end of first U-shaped hinge and the first end of the
second U-shaped hinge along the first lateral axis; and

a bushing attached to the seat frame for holding seat hinge
bar, thereby creating a rotatable connection between the
seat hinge bar and the base along the first lateral axis.

11. The movable seat of claim 10 further comprising:

a second bushing attached to the seat frame for holding
seat hinge bar, thereby creating a rotatable connection
between the seat hinge bar and the base along the first
lateral axis.

12. The movable seat of claim 9 wherein the first electrical

appliance 1s a seat sensor indicating a presence of an
occupant 1n the movable seat.

13. The movable seat of claim 12 wherein the second

clectrical applhiance 1s a computer processing unit.
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